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1. The Boviet scientist, L D Landau, is one of the world's leading theorsiizal
physiciets. Hi. interests are varied. rnd all of his scientifiz work i ' .
interesting. Howsver, T have a firsthand knowledge only of his ras=zarch ’
in lovw temperature physics. An originol and intuitive thinker, he has
derived his theories 1n low temperature physics through clever, qualitstive,
phenomenclogical assumptions, rather than using the detailed proofs T
quired in the orthodox development of new theories. Thie approach
often exasperated Western physicists, many of whom have been crt. al ol
hia methods. Nonethelaas, his theories have ‘sually been substantlatel
by scientists who have worked out the deteii. Jf his theories, and i% is
now generally realized tha% Landau can produce sound theories without
detalled proof. He has been active in the follow'ng three major disleions
of low temparuture physlics:

a. Bupsrcenductivity
¥. Liquid helium
c. Magnatism

Theory of Buperconductivity

2. An example of Landau's post World War II work on superconductivity it « peper
titled "On the Theory of Superconductivity" written with V L Ginzbw o,
publienea in the Zhur Eksper i Tearet Fiz, 20, 12 (1950) pp 108L-B2.

David Shoenburg, & physicist at Cembridge University, sent me his Erglish
translation of the article. I consider this paper to be, irmportart. I*
presents n new theory of the relationship of a magnetic field to th-
behavior of a superconductor. It is deeper than existing theorivs in
that it 18 closs to fundamentels. Although not yet the final answer,

+ I
an excollent phenomenoclogical picture of the surface energy betweew 2 metnl
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in the superconducting and in the normal phase. It is particulaziy t=
in underptending the behavior of phrase transition, and accounts, av Loult
qualitetively, for a lot of complicated phenomena like the metassarilivy
of the normal phase below critical field strength, and the shaps o *.7:

magn=tization curve for superzonducters of small dimension.

In +he above paper, Landau introduces a new characteristic parame®sy,
he terms E , in the deecription of & superconductor. He gives & rhys
interpretation of thls paremeter or an “ordering" parameter, asld & ..
additional term in the free energy of the superconducting phss= iv & TmRELUILS

field which depends on X : H=macweric Freen

_ H2 YA — _ e = 2 4= vEcTOR  PoTEWTIAL
FSH —FS‘O ‘/‘a——"ﬂ_ +J_M Wﬁv.f C >4 Fso—“F'eEE ENMNERGY
W /M ARSENCE OF
vew' TERM Fr&8e
This leads to a change in the basic electrodynamic equations des:zi® il Z
superconductor, originally due to F. London at Duke University. u1a- 28
derives

FY—

d*a _ 4Ire” 2 A_0O

a3 ot
which differs from London's equation because P is now a variatl:s. A =¥
equation is glven to determine ¥ , namely

9UT | 2om jof (1- i AD AP E =0
diax = a29mn e [ =2

An expression for the surface energy between normal and supercondi.nlng

phuses can now he obtained in terms of T :

x 4 2 2 o\ 2 z a2 g
Oms=[fe B+ " 22 + A (82) w2 A 4 A Hen ) s
T a8  am \d3- am< eI I
This can then be used to obtain experimentally verifiable regultz Scr ke
critical field of thin films, and magnetization of thin film.

Other Boviet physicists have followed up on Landau's work, azd Gi-
has wWrittan a paper titled "The Present State of the Theory of Sups>.
tivity" in Uspehki Fiz Nauk, 42, 2 (1950) pp 169-219. I first rcwi:
papar in an 5L Gorman publication, the name of which I do not rxeiall. This
paper, which is wmll written, is an international suxrvey of work whi-t SAs
basn dona on superconductors. In a phenomonological way Ginzdburg ntociuiss
the temporature gradient end chemical potential gradients in the Lommal ard
supercurrent equations, and heat conductivity in the two-fluld medal

Many Western physicists have been influenced by Landau's work. J Durdeer.

at the University of Illirois, and AB Piggard at Cambridge Univeweli<y huvs
gimilar ideas. Several US scientists have referred to Landau's 195C pap-s

on auperconductivity in their work. For example, The Physical Rsv:sw, an.

2, Octobsr 1952, has an article titled "The Free Energles ard Fha:: Tralslhian
of a Gylindrical Superconductor". The author refers to Lendau'’s 1470 par-

on superconductivity which inbroduied a vawigble order parameter, fIi2rC 18l

Nor Q-

Work in Liguid Helium

In 1941 Landau developed an important +theory on the hydrodynamics cf iyl
heliwn using quantum mechanics. A preliminary article cal}ing atd et lon Lo
this theory sppeared in The Physical Review, 00, August 1941, D TTE, T
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“Theory of the Superfluidity of Helium II". The main article wa: publishsd
in the J Phyaics, USSR, 5, 81 (1941). Some scientists are critical of
certain parts of his theory. I have an open mind toward it, and I firad 13
to be helpful in my own work. Conclusions can be made on the flow of 1liguil
heliwm, and on the propagation of sound waves in liquid helium. Azothex

agpect of the theory is the proposal of a particular form for tLe spsi .o
of elementary excitations in ligquid helium. In developing this tuescry,
Landau demonstrated his unique technique of successfully expressirg nisz
ideas in a qualitative manner with many assumptions.

y_aﬂet ism . .
; h.

Landau has done important work on dimagnetism of metals according tc +i2
quantum theory. One of his first papers was in Zelts glir a 64 (1930) r A29.
Later, in 1939, he published a paper explaining the De g8-Van Alphsrn «irfeq
a periodic variation of the dimagnetic susceptibility with f£ield strangir.
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